DNA nanotechnology-based development of delivery systems for bioactive compounds.
Nucleic acids, DNA and RNA, not only allow transfer and replication of densely coded genetic information, but also act as danger signals triggering innate immune response. Recent progress in the design and construction of nano-sized structures using DNA has opened a new field of nanotechnology. The unique properties of nano-sized DNA constructs can be exploited to develop programmable materials for efficient delivery of bioactive compounds. In this review, recent advances in DNA nanotechnology and its applications as delivery systems are summarized. In particular, we focus on the delivery of DNA containing unmethylated cytosine-phosphate-guanine (CpG) dinucleotide, or CpG motif, to immune cells expressing Toll-like receptor 9. Recent studies have shown that precisely designed DNA constructs, such as multi-branched DNA, polyhedral DNA, and DNA origami, can be used to enhance the biological activity of CpG DNA.